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Subcutaneous Administration of Piroctone Olamine to Rats 
from Pre-Conceptional Period through Early Stage of Gestation 

Summary 

Piroctone olamine (PO) was administered subcutaneously to rats (Sprague- 
Dawley) at dose levels of 500, 100, 50 and 20 mg/kg/day (vehicle: 0.5 % 
CMC), and its effects on reproduction were investigated. Males were 
treated for 9 weeks before mating and through the mating period, and fe- 
males for 2 weeks before mating and through day 6 of gestation. Cesarean 
sections were performed on all pregnant females from each group on day 
18 of gestation. The following results were obtained: 

1. The animals of both sexes in all the groups including the control 
showed signs of pain at each time of administration and nodes caused 
by the residual PO at the site of injection (dorsal area). The males 
treated with 500 and 100 mg/kg/day showed a markedly protrusive injec- 
tion site with pus, induration, depilation and cracked appearence. 

2. At 500 mg/kg/day, 8 males died supposedly due to inflammation caused 
by the large amount of PO which was poorly absorbable by the sub- 
cutaneous route. 

0 
3. At 500 mg/kg/day, body weight gains were depressed in the males and 

in the females during gestation. 

4. The occurrence of copulation was delayed at 500 mglkglday. The cause 
of the delay was considered to be inflammation at the injection site 
due to the residual PO. However, the females and surviving males at 
this dose level showed reproductive ability; the copulation and con- 
ception rates were normal. 

5. In the females., the heart and spleen weighed more at all the treat- 
ment levels and the uterus weighed less at 500 mg/kg/day. In the 
19 weeks old males, weights of the following organs were increased: 
the thyroid, heart, liver and spleen at all the levels of treatment, 
the pancreas at 50 mg/kg/day or higher, and the kidney, adrenal and 
lung at 500 mgfkglday. 

6. At each treatment level, fetuses exhibited no changes in any para- 
. meters examined at cesarean section. There were no fetuses with external 

anomalies at any level and no difference occurred between each treated 
group and the control in the incidences of visceral anomalies, skeletal 
anomalies and variations, and delayed ossification. 
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Subcutaneous Administration of Piroctone Olamine to Rats 
from Pre,-Conceptional Period through Early Stage of Gestation 

Piroccone olamine (PO) was administered subcutaneously to rats (Sprague- 
Dawley) at dose levels of 500, 1?0, 50 and 20 mg/kg/day (vehicle: 0.5 Z 
^,MC), and its effects on reproduction were investigated. Males were 
created for 9 weeks before mating and through the mating period, and fe- 
males for 2 weeks before mating and through day 6 of gestation. Cesarean 
sections were performed on all pregnant females from each group on day 

. 

18 of gestation. The following results were obtained: 

1. The animals of both sexes in all the groups including the control 
showed signs of pain at each time of administration and nodes caused 
by the residual PO at the site of injection (dorsal area). The males 
treated with 500 and 100 mg/kg/day showed a markedly protrusive injec- 
tion site with pus, induration, depilation and cracked appearence. 

2. At 500 mg/kg/day, 8 males died supposedly due to inflammation caused 
5y tne large amount of PO which was poorly absorbable by the sub- 
cutaneous route. 

3. At 500 mglkgjday, body weight gains were depressed in the males and 
in the females during gestation. 

4. The occurrence of copulation was delayed at 500 mgfkglday. The cause 
of the dela;y was considered to be inflammation at the injection site 
due to the residual PO. However, the females and surviving males at 
this dose level showed reprcductive ability; the copulation and con- 
ception rates were normal. 

5. In the females, the heart and spleen weighed more at all the treat- 
ment levels and the uterus weighed less at 500 mg/kg/day. In the 
19 weeks old males, weights of the following organs were increased: 
the thyroid,, heart, liver and spleen at all the levels of treatment, 
the pancreas at 50 mg/kg/day or higher, and the kidney, adrenal and 
lung at 500 mg/kg/day. 

6. At each treatment level, fetuses exhibited no changes in any para- 
meters examined at cesarean section. There were no fetuses with external 
anomalies at any level and no difference occurred between each treated 
group and the control in the incidences of visceral anomalies, skeletal 
anomalies and variations, and delayed ossification. 



Subcutaneous Administration of Diroctone Olanine to Rats 

r' r 0 E Pre-Conceotioxl 3eriod through E:Erly Stage of Gestaticn 

I. Abstract \ 
piroctone Olasine was subcutaneously administered to rats at the daily 
doses of 500, 100 2nd 20 mgjkgjday from pre-conceptional period through 
earlv stage of gestation to study the effects on various reproductive I 
parameters, and the following results were obtained. . 

1) 

2) 

3) 

L > 

5) 

0) 

7) 

E) 

9) 

Each administration group showed signs of pain at the time of 
administration and a node caused by the compound remnant 2t the 

site of administration was observed. In the 100 “g/kg group, the 
site renaricably swelled, and showed hardening, loss of fur, cracks 
and pus. 

In the 500 "g/kg group, 6 males died possibly due to the inf?amma- 
tory change caused by such a high dose of the compound that 1s less 
absorbable through the subcutaneous route. 

In t'ne 500 'q/kg group, the body weights of males were decreased, 
-0, t these of :emdes s‘nowed no ch2nge. 

In the gener2rive test, the confirmation of tiie gener2:lvr ca3abil~rv 
in the 500 q/kg grout ~2s deiayec, but the ~2~2 xaa consi5s:red to . 
come from the rnflammacorv cnange caussd b:l 2 nh>rsic2l aifzcr of the . 
cocoounl. :n S?;;lCZ of l-e-1 - r 

2x72~ coxirmation, =j, ge>.sy2;~T,~e c;D2‘~;li~\. - L 
of all femzles an? surviving maies were confirmed. 

In the 500 mg/kg grocp, the body-weights of dams decreased ciurlng the 
pregnancy period. 

Regarding the org2n xeig'nts of dams at lanarotomy, t.52 we:gnt of the 
spleen increased in eacii admlnistration group, 2nd that of uterus 
decreased in. the 5.30 mg/'kg group. 

Regarding the organ weight of 19 weeks cld males, those cf the Heart, 
the thyroid gland, the liver and spleen in the over 70 mg,kg groq, 
that of the pancre2s 
kicney, 

ix the over 50 mg/kg grou3rand those of 52 

the adrenal gland and the lung in the ;JO ins/kg g:OUD ZeSDeC- 

tivelv incre2sed. 

Regarding the find:ngs in embryos, no change ~2s observed in e2cj 
administration group, 2nd no apparent abnormalitv of enbrvos 72s 

found. 

The iccilences of abncrmal skeletons, mutation and abncrm21 organs 
were not differen: between the control group and the 2dminis:ration 
groups. Also, no difference -gas observed in the s:xeleton osszfication 
rates of both grou?s. 



Subcu t2neOus Acxcisxarion of Piroctone C)lamine to RZrs 

from ?re-Concep:ional Period through Zarly Stage of Gestarricn 

?lroctone olamine (?O) was snbcutaneously given to rats et 500, ioo, 
. 

50 and 20 mg/ki;/day, and its effec:s on reproduction 532re 
investigated. Xales were treated for 9 weeks before mating and 
through the mating period and females for ? weeks before mating an d 
through day 6 of gestation. Cesarean sections were performed on al? 
pregnant fEm2les Sron each group on day 18 of gestation. 

(1) The anixa1.s of both sexes in all che groups including the 
control showed a sign of pain at each time of adninis trarion and a 
no-de caused by the residual 20 at t’he site of injection. Thz r;iales 
at 500 and 200 mglkglday had a markedly protrusive injection sit2 
v:th pus which ~2s indurated, depilated and cracked. 

(-) T:he occurrence cf conulation was delayed at 500 mg/kg;day. The 
c2use of the d2!_2v vas considered ts be inflamnaEion at ins injecrion 
site due to the residuei 30. ilowever , the females and surviving 
m2les at the level were shown to have reproductive ability; th2 
cc>ula:ion and conce?cinn r2tes yere normal. 

(5) In the fsmal2s, rhe heart and spleen weighed more a: all the 
treatment levels and the uterus weighed less at 500 mg/Xg!day. In 
the males, w2ig~ts of the foilowing organs x2r2 increased: the 
:‘nyroid, heart, live: and spleen a: all the levels of tr2acm2n;, the 
pancreas at 50 m~l’;r~,‘day or higher, and the kidney, adrenal and ?zng 
2: 503 mg/kg/day . 

(6) At each creaxent ieve:, fetuses exhibited no changes in any 
parameters esamined at cesarean sectron. ^. Ln2re were no fetuses wit:5 
est2rnal anomalies at 2ny 12vels and no difference occurrso bzt*deen 
ei:n treated group and the control in the incidences of visceral 
anomalies, sk2l;ital anomalies an “-I. d I*>-iazions, 2nd delayed 

r 
OSSLflC2tiCZ. 





I.%! 1 Crowtl~ curve and iootl consumption of wale rats 

O-O Control 
e---e 20 mg/kg 
A-A 50 mg/kg 
A--I 100 mg/kg 
D-O 500 mg/kg 

-I I 

30 

0 

O-O Control 
o---a 20 mg/kg 
hd 50 mg/kg 
A---A 100 mg/kg 
O-O 500 mg/kg 

I 

0 1 2 3 4 5 6 7 0 9 0 1 2 3 4 5 6 7 B 9 
weeks weeks 
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O-0 Control 
0-e 20 nlg/kg 
A---A 50 nrg/kg 
A---A 100 nlg/kg 
a--a 500 nlg/kg 

0 
0 3 7 IO 14 

dElYS 

O-O Corltrol 
O-0 20 III~/ kg 
A--A 50 nrg/kg 
LA 100 iug/kg 
o-a 500 (fig/kg 

0' 
0 3 7 10 14 

tlays 
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O-O Control 
l 3 20 mg/kg 
A---A 50 nrglkg 
- 100 nlg/kg 
u-u 500 mg/kg 

1 I 

0 I2 3 4 5 6 7 8 10 12 14 16 10 20 21 
dElYS 

Days or [;estation 



G roup No. 

Control 

I 
20 q/kg 

N 

I 
50 q/kg 

100 mg/kg 

500 mg/kg 

of animals 0 

2 4 

24 193.6 
il.53 

1 2 3 4 5 6 7 8 9 uacC.s 

2 4 

251.4 
r2.10 

24 

24 193.6 
+1.59 

24*** 

235.6 
i2.61 

24 24*** 

24 193.6 219.3 
21.59 t3.04 

2 4 24 *** 

24 193.6 223.8 
51.59 r2.42 

24 
24 193.6 

t1.59 

24*** 

233.5 
i2.34 

2 ‘I 2 4 2 4 24 2 4 

290.0 342.3 370.0 393.1 412.6 
k3.07 ?Zrl.GO i5.93 i6.99 Lt7.92 

24*** 24*** 24x** 24*** 24 ** 

277.3 311.9 343.5 360.6 379.6 
+3.65 r4.26 24.50 t4.98 ~5.06 

24*** 24*** 24*** 24*** 24*** 

260.4 295.0 331.0 340.3 361.0 
23.96 25.41 r5.92 27.61 t7.09 

24*** 24*** 2’0*** 24*** 24*** 

262.5 299.2 330.7 349.3 375.6 
23.11 +3.02 id.20 25.41 26.52 

24*** 24*** 2’1*** 24*** 22*** 

273.3 306.6 332.9 349.2 371.6 
i2.89 24.42 24.04 25.31 k6.02 

2 ‘I 2 4 

431.1 446.7 
is.56 10.02 

24 ** 

397.2 
~5.72 

24*** 

387.5 
iu.55 

24 ** 

393.0 
~6.56 

19*** 

305.5 
+9.33 

24 * 

419.0 
+6.05 

24 ** 

405.1 
27.01 

24 ** 

409.2 
+7.11 

19*** 

392.3 
29.79 

Gain of tdy ~/ci$l 

2 ‘I 2 4 

467.0 273.4 
in. 79 28.20 

24 * 

443.3 
26.66 

24 ** 

425.7 
+7./lj 

24 ** 

432.2 
il.76 

19*** 

406.7 
i9.34 

24 * 

249.6 
26.11 

24*** 

231.6 
k6.94 

24 ** 
238.6 

27.47 

19*** 

212.4 
k8.90 

Hean 
5S.E. 

* PcO.05 ** PcO.01 *** P<O.OOl 



I 
h3 
cc 
I 

NO. of animals*l) 1 2 3 4 5 6 7 
weeks 

8 9 

Control 12 28.40 26.51 28.14 27.53 20.13 27.91 20.26 20.13 213.8n 
LO.47 kO.95 tn.56 to.81 to.60 iO.80 kO.74 to.73 to.57 

*** ** *** * * * 
20 mg/kg 12 23.50 22.73 23.90 25.13 25.59 25.78 28.05 28.55 30.;; 

50.36 +0.53 20.48 kO.35 il.03 ~0.40 to.36 +0.23 +_0.30 

*** *** *** *** * 
50 wj/kg 12 20.92 21.25 23.76 24.9; 23 511 25 36 26 53 23 43 31 1; 

io.41 ~0.43 to.50 iO.53 kO:70 r0:43 +0:73 50165 10177 

*** *** *** *** * 
100 mg/kg 12 21.23 21.53 24.20 26.02 23.63 26.63 20.97 28.92 30.53 

+0.40 '0.33 +0.41 +0.54 to.39 LO.30 to.41 to.41 iO.46 

*** *** *** * ** 
500 mg/kg 12 22.73 22.37 24.52 25.88 24.23 26.17 28.28 30.45 30.36 

to.45 co.31 r0.56 +O.DU to.71 to.93 LO.99 r1.24 LO.79 

Elean(g/day) 
+S.E. 

* P<O.O5 ** P<O.Ol *** P<O.OOl 

"1) '12' is tha numlwr of cana which contains 2 rats irl cnch. 



%3 Body weigllt nntl food consumption OF cemnle rnts 

GrOllp No. of arlimals 0 3 7 10 3 7 10 14 days 

Control 24 188.R 207.1 212.6 219.8 231.5 42.7 
-+l.b5 

19.25 
21.94 

18.80 
+1.92 12.55 

20.43 20.21 
i2.92 21.09 to.27 IO.34 0.77 0.40 

** * 
17.08 17.64 20.20 19.80 
i0.27 to.30 i0.18 to.34 

l& 10.12 20 60 20.73 
kO.20 to.32 to:47 to.23 

I 20 w/kg 24 
i-a 
w 

lOU.8 206.1 214.0 224.9 234.7 45.8 
21.65 +1.89 21.76 12.17 i2.15 51.07 

50 w/kg 24 188.8 207.8 216.8 224.2 232.6 43.0 
+1.65 +2.07 i2.18 52.50 i2.95 kl.85 

* 
219.2 225.3 

+2.36 52.45 

* 
219.0 225.6 

i2.3G r2.45 

* 
10.23 18.68 21.43 21.14 
LO.36 50.35 io.43 +0.33 

100 mg/kg 24 188.0 207.2 
il.65 i2.08 

235.0 47.0 
+2.40 22.11 

* 
18.24 18.53 20.63 20.12 
~0.33 i0.16 +0.37 to.35 

5OD rug/kg 24 188.0 207.8 
?1.65 12.14 

235.3 46.6 
t2.GO +1.54 

Nran(g) 
+S.E. 

* PcO.05 ** P<O.Ol Elean(g/day) 
S.E. 



-:zz21e 23 
lniaals uil? un*:et'iied fertf!ity z21e 1 

'axle 1 
Cooulation rate 24/2:(100:) 
Concsciion ra Te 23/24(95.8:) 

.ind lalinc 
bnizals riti verified fertility Itale 1 

i:za?e 24 
l/1(100:) 
I/1(100:) 

fezale - 
hnlaals viti unverified fertility it312 0 

fezle 0 
Total Yo. of aniffiais with ale 24 
verified iarillity iexle 24 

20 w/kg So q/kg 100 q/kg 500 q/kg 

24 
24 

2: 
24 

24 
24 

24 
24 

24 19 
24 2! 

24 
24 

24 
2: 

24 
24 

24 
2: 

2: 
21 
0 
0 

::/2: (lot:) 
24/24(100:1 

0 
0 

24 
24 

0 
0 

24 
24 

1.0 
50.04 

24 
24 

16 
24 

2: 
24 

0 
0 

24/24(1oc:) 
24/24(100X) 

23 13' 
23 151 

I 5 Ql 
1 9 32 

2:/24(100:) !0/2:(E3.3:) 
23/24 (Xi. 8:) 15/20(75.0:) 

0 
0 

24 
24 

0 
0 

24 
24 

1 
1 
0 
0 

24 
24 

l/1(100:) 
I/1( loo:) 

0 
0 

24 
24 

1.1 
10.09 

3 
9 
2 
0 

16 
24 

9/9(100:) 
9/9(1OCX) 

1 
- 

0 93 
0 

17 64 
2: 

1.8x* 
53.28 

Creccency of estrus cycles from stat-+ of naiinc till orzgnancy 
Ho n -8 - 1.0 1.0 
+ 3-L. 20.04 lto.04 

* PCO.05 I* Pc0.01 

91 : Ckn‘no zatizo !!os 
resx;iively: 

. 1X3 and i5!5 died before a:6 afkr fertiiity vas verified, 

62 : Tut of 5 fesales vith unverified copolaiion lost their zatchas, !!os. 1503 ant 
15'5 during eating. 

GZ : Doting latina Yo . 519 died before fertility uas verified. 
84 : Including No.lSiG which died. 

- 24 - 



zs "Cain of body weigllts of Fem:klc rnts tlurlng prepnr~cy 

I;roup Ho. nf females 0 1 2 3 4 5 6 7 B 10 12 1'4 16 10 20 21 lidys 

Control 

20 w/kg 

50 "'g/kg 

100 mg/kg 

500 mgfkg 

24 233.1 241.3 246.9 249.9 255.3 260.0 2G2.3 265.9 272.3 2Ml.3 290.0 306.0 324.5 354.0 393.8 404.0 
r2.63 i2.83 r2.71 i3.14 i3.15 53.21 t3.17 t3.21 23.26 23.27 23.30 r3.60 t4.03 i4.10 ~5.16 i5. 33 

24 237.1 245.3 250.0 252.5 259.5 263.0 265.7 268.6 275.1 203.2 294.0 310.0 325.4 354.8 390.6 402.5 
t2.01 r2.12 i2.21 i2.30 t2.11 t1.99 i2.02 i2.20 f2.34 r2.52 t2.06 23.07 i3.17 i3.97 is.21 i5.96 

24 237.4 245.7 251.0 254.4 259.3 264.3 767.3 270.9 276.3 2f16.7 290.0 312.0 329.3 350.2 391.9 400.3 
i3.02 13.12 t3.03 i2.52 i3.05 f3.19 i3.50 f3.00 23.60 i3.71 t3.94 r3.06 r4.10 24.45 is.19 +5. l? 

* * l l l l . t* l 

24 241.2 249.0 253.3 257.6 265.0 260.7 273.9 271.7 202.6 293.3 306.0 321.7 338.2 3G5.0 406.9 420.3 
23.27 23.42 t3.32 t3.5G F3.24 53.10 ? 3.51 i3.48 t3.73 t4.04 i4.22 i4.41 r4.39 24.76 z5.33 is.nr, 

II. t, t* l * l * l * *t .* 

24 7q4.3 261:; 266.3 2G9.0 272.0 277.4 202.4 287.3 292:; 300.3 31ltl 323.; 310.5 368.2 401.7 412.1 
24.70 +5.00 t5.20 15.41 $5.47 i5.29 25.67 t5.60 i6.01 26.23 56.35 26.42 ~7.00 i6.93 r7.20 r7.61 

k!n( g) l P<O.O5 l * P<O.Ol l ** rco.001 
i5.E. 

I;aln of body wight 

21-o 21-8 8-o days 

171.0 132.6 39.2 
23.77 i3.15 51.32 

165.4 127.4 38.0 
T5.00 t11.95 11.04 

170.8 131.9 38.9 
t3.74 +3.GO t1.92 

179.2 137.8 41.4 
+3.03 23.75 il.30 

l l 

157.8 119.9 37.9 
+5.15 i5.11 22.25 



Grouo No. of fenlales 1 2 3 4 5 6 7 a 10 12 14 16 18 20 21 
days 

Control 24 17.5 22.7 23.8 23.8 25.3 25.5 25.0 25.3 25.35 28.00 27.42 29.67 31.46 29.08 25.8 
to.82 to.56 to.54 to.61 to.82 to.65 10.62 i0.73 i0.43 to.57 i0.91 20.67 fO.93 i0.76 iO.00 

I l * 

tu cn  20 mg/kg 24 19.0 23.0 22.8 24.3 24.9 26.6 25.8 25.4 26.17 28.83 30.33 31.00 33.00 30.50 2fl.2 

I 
to.97 r0.30 to.70 to.76 to.64 to.61 r0.19 to.70 iO.67 to.76 to.63 to.62 to.60 i0.69 iO.70 

*.I l l *. l * 

50 mg/kg 24 18.8 23.4 23.4 22.8 24.3 26.5 25.3 24.9 28.38 30.00 31.63 31.08 33.50 31.42 29.0 
iO.05 to.50 20.66 to.65 to.67 to.75 20.68 iO.61 to.66 to.53 iO.47 to.55 i0.47 to.73 ~0.30 

l ** f. t*t l t \(I). 
100 my/kg 24 19.3 22.8 23.5 24.4 25.0 27.3 26.8 25.5 28.33 30.75 31.110 32.00 34.00 33.63 30.8 

il.23 iO.69 to.77 to.59 to.92 iO.60 to.66 20.45 i0.57 i0.67 to.62 to.76 iO.06 to.73 il.02 

l * l r  l ** tt l 

500 mg/kg 24 71.3 24.5 25.5 25.1 26.7 20.3 27.3 29.2 28.17 30.33 31.:; 31 46 33 54 
to.80 to.75 iO.67 to.80 to.84 r0.68 20.70 rl.6R to.61 to.54 20.89 tO:73. ?0:77 

31.58 28.3 
to.71 il.27 

l Pc0.05 l * F<O.Ol l ** P<O.OOl 



hJp No 

Control 

I 
to 
-2 20 mg/kg 

I 
50 nig/kg 74 

100 tug/kg 24 

500 mg/kg 24 

%7 WeiRlIt of organs - female rats 

Tfnal 
body 

of females weight flrain l’i tui tary Thyroid Thymus lieart I.unc~ 1 lvcr Spleen Pancreas Kidnay Adrenal Ovdry II trru5 

24 

24 

404.0 1.86 13.6 17.0 257.0 0.93 1.20 14.43 0.67 0.71 1.01 1.00 3G.3 30.2 74.0 75.0 5.50 
25.34 iO.02 20.60 to.05 210.94 to.02 to.03 to.33 iO.02 iO.05 iO.02 10.02 tl.la r0.07 t4.60 23.07 '0.24 

1.04 16.; 
l * 

402.5 20.2 200.4 1.29 15.15 0.77 0.71 1.04 1.02 39.0 41.5 71.2 75.3 5.16 
is.96 iO.02 iO.80 20.05 $15.32 50.02 to.02 $0.32 to.03 20.03 20.02 iO.02 f1.04 rl.41 53.01 k3.49 i0.27 

400.3 1.02 14.3 19.5 260.0 1.00 1.34 15.01 0.76 0.74 1.02 1.02 36.5 40.2 71.2 79.0 5.37 
f5.49 iO.02 i0.67 il.22 tl4.a4 to.02 i0.03 i0.35 to.03 10.04 ~0.02 10.02 il.31 il.23 t4.11 i2.99 i0.21 

** l * l 

420.3 1.83 15.3 17.7 250.1 1.02 1.20 15.17 0.70 0.71 1.ne 1.00 xl.0 39.0 76.1 71.9 5.46 
25.06 iO.03 to.71 IO.09 +_12.35 iO.03 to.02 i0.52 r0.03 iO.02 50.02 ~0.04 il.09 t1.25 t3.03 13.35 ~0.22 

l 

412.1 1.02 14.3 17.1 221.2 1.0; 1.33 14.96 0.74 0.67 1.06 1.05 37.0 40.6 GG.4 70.4 4.00 
i7.61 to.02 tO.Pfl to.01 il2.07 iO.03 iO.03 to.41 fO.04 iO.03 iO.02 r0.02 il.61 il.54 i3.79 i3.75 50.23 

Elean 
*S.E. 

+ P50.05 l + PqO.01 



t 
” - 

2s - 



z 9 Sumnar:; 

:ryc 

Tot31 'lo. of i>clantaiion 

r.san 
* C.E. 

II 

.c. of ;ivinq ietcszs 

I!23 
+ S.E. 

:d. of grim li.ung fetuses 

tean 
- S.E. 

Ii0 ' - $ . 07 unx1uro.c eLuses 

!!s: of dead fetuses 

HO . cf resoroticn 

I~olanta5on 

Placental rennani 

Early resorotion 

late resorotion 

?.acerated ietus2 

100 :g/kg 5012 :g/kg 

24 24 24 

365 
15.2 

'0.29 

369 358 
15.1 14.9 

ZO.25 $0.32 

355(97.3:) 
14.9 

20.3: 

20 x/kg 50 -g/kg 

24 24 

337 333 
li.Oi 13.9:: 

ZO.36 zo.32 

303(89.9:)=x: 313(S4.O:)r 
13.0:x 

to.40 

344(93.2Z)r 
14.3 

=0.:2 

m(t1.9:)~~ 
13.7 

zO.53 

349(93.3:) 297(98.0X) 3!0(9S.O') a 337(98.0;: 310(94.X)~~ 
1:.5 12.:x* 12 .?-.I 14.0 12.95 

20.35 ~0.68 kO.33 -0.44 zo.70 

t74(49.9:) 145(:8.8;) 150(:8.::) 171(50.7:) ':8(:7.7:) 
7.3 6.3 6.3 7.1 6.2 

20. c5 50.40 20.36 f0.36 '0.50 

175(50.1:) 
7.3 

50.38 

166(49.X) !6?(:2.3:: 
6.9 6.8 

50.36 zO.52 

1(0.X) 

0 

~l(O.33 
5(I.C) 
0. 
0 

-0 

l(o.3:) 2(C.Z) 0 

0 0 0 

0 
6c2.0;) 
0 
0 
0 

160(51.K) 
6.7 

zo.45 

0 

0 

0 
3c1.0:) 
0 
0 
0 

0 

5.70 * 
10.06 

5.35 
kO.05 

rxx pco.00; 

I(0.X) l(o.3:) 
5(1.::: lE(,.,,) E C" x: 

0 0 

1(0.3X) 0 

0 G 

IO. cf fe?uses wit- external abn rma- 0 
PiIles 

. 
?cdv weiqbt of living fetuses %ean 5.51 

m21e A S.E. 20.05 

fenale 
Gan 5.22 
2 S.E. to.05 

1 Pc0.05 

0 

5.60 
iO.OE 

5.46 
50.13 

** Pc2.01 

0 0 

5.66 
'0.07 

5.70 x 
50.05 

5.33 5.39 x 
SO.08 f0.05 

- 29 - 



510 Geleta abnormalities 
observed in fetuses 

24 

179 

24 24 24 2: 

154 153 173 162 

l(4.2:) 
i(O.63 
l(o.6:) 

19((79.X) ll(iO.8:) 21(87.5:) lS(75.G) 12(50.0X) 
66(36.9X) 48(31.2X) 53(33.3Z) 5i(31.K) 39(24.1%) 

. 0 
X(20.X) 
29(16.;:) 

l(o.6:) 

0 l(0.C) 0 0 
21(13.6X) 26(17.C) 32( 18.5:) 19(11.7Z) 
27(17.5) 2:(!5.1:) 22(12.X) 20(12.3:) 

0 0 l(O.53 0 

lumbar vertebra1 body, arch 2(1.1:) 

>asil b?re 179(100:) 154(100:) 159(100:) 173(100:) 162(100:) 
Fr3rrji he 179(100:) 154(100%) 159(100:) 173(100:) 162(100:) 
Parlet bone 179(100:) 154(100%) 159(100:) 173(100:) 162(10G:) 
Oc:ioitzl tote 179(100:) 154(100:) 159(100~) 173(100:) 162(100:) 

~2s;occf 3j '21 A-, , ,,rle 179(100:) 154 (loo:) 159(1oc:) 173:loo:) 162(100:) 
Occlfoie3caral hm 17Y(loo:) 154(100:) Iss(~oo:) 173(100:) 162(100:) 
Inter>arie~al bone 17S(loo:) !54(lOO%) 159(100:) 173(100:) 162(100:) 
Suoraocciziki hone 1?9(100:) I54(100~) 153(100:) 173(100:) 162(100:) 

!acrir.al bone 1?9( loo:) 154(100:) 159(100:) 173(100X) 162(100:) 
Yaxilla !79( loo:) 154(100~) 159(100:) ;73(100:) 162(100X) 
!!zndibl2 179(100:) 154(100~) 159(100f) 173(100:) 162(100:) 
!yDid bone 179(100~) lsa(loo:) 159(100~) 173(100:) 162(100X) 
Palafine tone 179( loo:) 154(100:) 159(100:) 173(100:) 162(100:) 
Odonioid D~OESS 162(90.5X) 123(79.S:) 144(90.6:) 144cE3.2:) 145(89.5:) 

\J ertatrje . 
Cerviczl 

veriehl b+~ -; 

3 

4 

5 
6 
7 

CervicaJ 1-7 
veriebra! arctes 

25(14.OZ) 15(9.7%) lY(II.93 15(8.7X) 25(15.4:) 
25(14.0X) ls(9.7:) 18(11.3:) lI(6.4:) lS(11.7~) 
19(10.6:) 22(14.3:) 24(15. I:) 19(11.0:) 28(17.X) 
27(15. I:) 27(17.5%) 24(15.X) 24(13.S:) 37(22.8X) 
33(18.(Z) 41(26.62) 4 ! (25.8:) 25(14.X) 45(27.8X) 
48(X. 8:) 47(30.%) (Z(26.4:) 41(23.7:; 53 (32.7:) 

113(66.X) 148(96.X) lOd(65.4:) 88(50.9:) 107(66.0:) 
179(100:) 154 (100%) 159(100:) 172(99.4:) 162(100:) 

l(O.6:) l(0.K) l(O.6:) l(0.6:) 
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I;Ul3: vevtebral bcdv 
1 
1 

3 

4 

5 
6 
7 
0 
3 

10 
11 
12 

15:(100:) 159(!OC2 173(lOc:) 162(1oc:) 

0 1co.s:) 0 0 0 
0 0 0 l(O.63 0 
0 0 0 0 0 
0 0 0 2(1.X) 0 
1(0.X) I(0.W l(O.SZ) 4(2.X) L(0.X) 
lto.6:) 0 l(0.W 2(1.X) 0 

0 0 0 l(o.6:) 0 
0 0 0 l(O.6:) 0 
0 0 l(o.6:) 0 z(1.2:) 
0 110.6:). 0 0 l(o.6:) 
l(C.&x) 0 0 0 3c1.9:) 

154(100:) 159(100:) 173(1001) 162(1OOZ) 

177(98.3:) 153(39. ::) lss(9s.::) 172(99.::) 161(99.::) 
Z(1.K) l(O.6:) l(C.fm l(0.G) l(O.ix) 

179:lOo:) 154(100:) 159(1OOZ) 173(100:) 16?(100;) 

l;!l(;oo:) 
173(1oc:) 
173c1oc:; 
li”(loo:) 
178(99.::) 
15!(86.0:) 
94(52.5X) 
30(16.8:) 

?(3.3:: 
I(0.G) 
0 
0 

15!(100:) 159(100:: 173(100:) 162(100:) 
ls:(loc:) 159(100:) 173(100:) 162(1oc:) 
154(100:) 159( loo:) 173(iOX) 162(lOK) 
154(100:) 158(93.4: 1 173(100:) 162(100:) 
154(100:) 158(99.:X) 171(98.3:) 162(100:) 
142t92.8:) 139(8?. 4:) lal(a1.5:) lsl(33.2:) 
ss(5s.s:) sl(50.9:) 66(38.X) SS(S8.6;) 
27(17.5:) 24( 15. I:) lS(8.7:) 27(16.7:) 
10(6.X) 2(1.3Z) 2c1.2:) 6t3.7:) 

l(O.6:) 0 0 5c3.1:) 
l(O.Ez) 0 0 0 
l(0.C) 0 0 0 
6.96 6.60 6.32 6.74 

20.26 k-o.14 io.1: co. 16 

Cilciiied caudal vectebral bocy IS.60 
#SE? ‘ 5.:. ib.15 

Caudal I 179c100:) 154(100:) 159(lOCZ) 173(100:) 162(100:) 
vertebral arch 2 179(!00;; 154(100:) 158(99.4:) 173(100:) 161(95.4:) 

3 143(73.9;) 127(82.::) 128(80X) 141(81.~:) 129t79.6;) 
4 lLl(7.3;) 12(7.8;) s(3.1:) Io(5.e:) 13(8.0X) 
5 4 (2.X) 0 0 0 0 
6 0 0 0 0 0 
7 0 0 0 0 0 
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3 179(100:) 
4 179(!00:) 
5 174(97.2%) 
6 179(100:) 

18(10.1%) 
0 
0 . 
0 
0 

18(10. i%) 
0 

spl ittjng of sierne!m 

Ijo. Of fntuses 
1 
2 
3 
: 
5 
6 

9(5.0%) 6(3.9X) 
0 0 
0 0 
0 0 
0 0 
s(5.0:) 6(3.9:) 
0 0 

.?ccessory sternet-a 
tlo. of la tuses 0 

,(synmetry of sternebrz 
!lo. of fatuses 

I 
2 
3 
a 
5 
6 

1 (0.6:) 
0 
1 (0.6%) 
1(0.6%) 
I(O.SX) 
l(0.C) 
l(O.6:) 

Fused 5 tmabrae 0 

106(68.X) 107(67. ::) IlS(68.E:) 123(75.9:) 
zl(13.6:) 25(17.6:) 32(18.X) :s(ll.::) 
2?(17.5) 24(15.i:; :2!12.::) zo(12.c:) 

0 1(0.X) 0 0 

156(100:) 159(100:) 173(1CX) 162(100:) 
154(100:) 159(iOO:) 173(100:) 
Ise(loc:) 

162(100::: 
159( 106:) 173(100:) 162ClOC:) 

154(100:) 159(lOC%) 173cloc:) IF2(iOC:) 
153(Ss.:) 153(96.::) 172(99.:: ) 162(100:) 
!sa(loo:) 159(100:) 172(99.::) 162(1oc:) 

lO(6.5:) 
0 
0 
0 
0 

lo(6.::) 
0 

8(5.0%) 
0 
0 
0 
c 
3(5.33 
0 

l(O.63 
0 
0 
0 
c 
1(0.6%) 
0 

ll(6.9:) 
0 
0 
0 
0 

ll(6.9:) 
0 

0 

0 
C 
0 
0 
0 
0 
0 

0 

14 (8.1:) 
0 
0 
0 
0 

14 (3. ::) 
0 

23(14.2Z) 
C 
0 
0 
0 

23(14.2Z) 
0 

0 
0 

:(2.9x) ll(6.8:) 
c 0 
0 0 
0 0 
0 0 
5(2.X) il(6.E:) 
0 0 

0 

1 (f.X) 
0 
0 
1(0.6%) 
1(0.6%) 
1(0.6%) . 
1 (O.S:j 

I(C.6:) 
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i73(100:) 
17’(lOC’) Y a 
173(100:) 
173(100:) 
1?3(1oc:) 

I, ? ;;c;ryz 
. I 0 

2 179(100:) 
3 179(10c:) 
4 179(1oc:) 
5 178(SS.::) 

;-cx:,-.a1 -‘-ai axes 
1 0 
2 I61 (39.S:) 
3 17S(a,9.4X) 
I 178(Ss.::) 
5 1::(83.::) 

::jjjia ;n,‘i L?C?j 
2-5 0 

0 
15:!100:) 
154(lcG:) 
154(100:) 
15:(lOO:) 

0 
!ss(loc:) 
159(100~) 
l:s(lGO:) 
159(100:) 

0 
173(100:) 
173(loc:) 
l73(100’) 4 
172(39.::) 

0 
162(lOG:) 
162(loo:) 
lb-?(IcG:) 
162(100:) 

0 
1:2(92.2:) 
154(100:) 
154cloo:) 
131(85. I:) 

0 
12S(8O.Z) 
155(97.%) 
152(?5. s:) 
:03:64 e- - . 1 

0 
151(67.3:) 
1?1(98.6:) 
169c37.7:) 
:36(78.s:) 

0 
1:9(92.0:) 
162(10G:) 
lso(9S.s:) 
l2::80.9:) 

0 0 0 0 

154(100:) 
154(100:) 
154(1002) 
154(100:) 
154(100:) 
154(100:) 
154(1cc;) 
154(loc:) 
154(100~) 
154(10G:) 
154(100:) 

0 
7(4.X) 

1:9(100:) 
159(100:) 
159(100:) 
159(100:) 
159(100:) 
15s(loo:) 
15S(loo:) 
lss(!oC:) 
l’a(loo:) I” 
!ss(!oc:) 
15S(loa:) 

0 
10(6.X) 

1:3(100:) 
173(lOG:: 
173(100:) 
173 (loo:) 
17:(100:) 
173cloc:) 
173(100:) 
173(1GC:: 
173(10rz) 
li3(lOCX) 
I73(lOGI) 

0 
lO(5.S:) 

l6?!loc:) 
162(100:) 
162(100:) 
162(100:) 
162(lCG:) 
!SZ(~OC:) 
16?;!00:) 
162(10C:) 
!62(1OCZ) 
132(loc:) 
162(lOC;) 

0 
6(4.3;) 

179(100:) 
l?S(iOO:) 
179( 1003 
173( loo:) 
179(100;) 
179(100;) 
179(100:) 
179(1ac:) 
179(106:) 
179(10c:) 

0 
3c1.7:) 

” 

.I 

4 
5 

Iliac bone 
ISC”ilJE 
m 
'L'S18 

i?W 

iii:;, 
iibura 
i . lal':s 

CaicaileLYs 

Heiaiarsz 
I 
2 
3 
4 
5 

147(E2.1:) 
173(100:) 
i79(100:) 
l79(100:) 
177(98.9Z) 

lZZI(74.4:) 
159(100:) 
159(100:) 
159(100:) 
159(100~) 

145lE3.E:) 
173(100:) 
173(100:: 
173(100:) 
173(100:) 

1:5(89.5:) 
162(100:) 
162!10C:) 
162(100:) 
162(10X) 

0 rcxi:al f 0 
phai Xy?~ sl(50.8:) 

3 119(66.X) 
4 116(64.8X) 
5 46(25.7:) 

&jdq 2 ” ;halan~” 

1-j 0 
Cisbl ohal antes 

- 1 179(100x) 
2 179(100:) 
3 179(100:) 
4 179 (loo:) 
5 173(1oc:) 

l(0.6:) 
lol(65.6;) 
llZ(72.7:) 
llZ(72.7:) 
51(33. I:) 

0 
100(62.3:) 
lll(63.e:) 
I lo(s3.2:) 

SZ(32.7:) 

0 
107161.8:) 
ll8(68.2:) 
117(67.s:) 

(S(26.6:) 

0 
llE:72.8:) 
129(79.6:) 
129(79.S:) 
54c33.3:) 

0 0 0 0 

159(1OOi) 
159(100x) 
159(100:) 
Ics(100:) 
159(100i) 

162(100:) 
162(loG:) 
162(100:) 
is2(100;) 
162(lOC:) 

-33 - 



511 Abnormalities in internal organs of fetuses 

Group h/k > Control 20 

No. of dams exams.ned 

NO. of fetuses examin 

No. of dams with 
3 -abnormal fetuses 

NO. of abnormal fetus 

Dilatation of the 
renal pelnis 

Hypoplastic lung 

Hemorrhage 05 intra- 
qericardium 

24 

169 

5 

6 

6 

0 

0 

24 

142 

50 100 50G 

24 

151 

3 

6 

6 

0 

0 

24 

162 

2< 

1 43 

A c 
A % 

1 

1 

2 

-3; - 



0 Group 

, 

a 

No. 

2101 

2102 

2103 

2104 

2105 

2106 

:107 

2108 

21c9 

2110 
2111 

2112 

21!3 

2114 

2115 

2116 

2117 

2118 

2119 

2120 

2121 

2122 

2123 

2124 

Total 

-- 
h-0. IOf 
examlnec' 
fet.dses 

~- 

7 

7 

9 

6 

7 

7 

7 

8 

6 

6 

8 

7 
Q ” 

6 

7 

7 

5 

6 

7 

8 

8 

7 

7 

.7 
- 

169 
- 

Abnox-mzlities in intern.21 organs of fetusec 

ho. or 
abnormal 
fetuses T 

1 

6 6 

3.6 3.6 

I 

Dilaration 
31 tne 
renal peln 

Eiwcnias tic . - 
,ung 

Hemorrnage of 
intraDericardi 

i 
! 



Grcup 
20ng/kg 

+fz Abnormalities in internal organs of fetuses 

SO. 

No. of 
SO. Of 

abnormal 
Dilatat~od 

exma3ineo oi the 
I 

$pop las tee Bezorrhage of 

fetuses feEuses renal peln'$ iung intra9ericardiL 

2201 7 
2202 7 
2203 5 
2204 5 
2205 7 
2206 3 
2207 7 
2203 6 
2209 7. 1 1 
2210 6 
2211 4 
2212 1 1 1 
2213 7 

2214 6 I 
2215 

/ 
6 

2216 ‘7 2 2 
22 17 5 
2218 7 
2219 5 
2220 8 
2221 7 
2222 7 
2223 6 
2224 6 



6% Abnormalities in internal organs of fetuses 

230 1 5 

2302 6 

2303 8 

2304 5 1 1 
2305 7 

2306 6 

2307 5 

2308 5 

2309 7 

2310 5 

2311 7 
2312 !6 

2313 ‘7 

2314 I? 13 

2315 is 2 2 
2316 is 

2317 ‘7 

2318 6 3 3 

2319 I3 

2320 7 

232 1 13 

2322 ‘7 

2323 I3 

2324 7 

Total 151 6 6 

% 4.0 4.0 

-3- - 



x0. 

2401 

2402 

2403 

2404 

2405 

2406 

2407 

2402 

2409 

2410 

2411 

2412 

2 -,;i 4;” 

2414 

2415 

2416 

2417 

24i8 

2419 

2420 

242!‘ 

2422 

2423 

2424 

Total 

% 

-%, or 

examined 
fetuses 

- 

a 
6 

7 

7 

6 

7 

a 
6 
6 

5 

7 

4 

8 
c 
J 

7 

7 

6 

8 

.7 
7 

8 

a 
8 

6 

lC2 

Abnormal-Cies in internal crgans of fetuses 

x0. of Ii1 EtEtLCil 

abnormal of the 
fetuses cenal peln 

3 

1.9 

3 

1.9 

- ‘30 _ d L 

k 
i 

- 

iemorrhage of 
.ntrznericarc!lc 



Group 
500mg/kg 

SO. 

250 1 
2502 
2503 
2504 
2505 
2506 
2507 
2503 
2509 
2510 
2511 
2512 
2513 
2514 
2515 
2516 
2517 
2518 
2519 
2520 
252 1 
2522 
2523 
2524 

Total 

~- 
No. of 
examined 
fetuses -- 

6 

6 
8 
6 
4 
7 
7 
5 
8 
7 
7 
6 
7 
7 
7 
3 
6 
5 
7 
7 
9 
6 
1 
6 

-- 

148 
-- 

Abnormalities in internal organs of fetuses 

No. of jilatation 
abnormal of the 
<eruses . enal pelni 

4 

2.7 0.7 

Hypopiastic Hemorrhage of 
lung .n tranericarciil 

1 

0.7 

2 
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Pho:eo 1. 500vh : External observation of 
administration site 

Photo 2. 5004k : Subcutaneous observation of 
administration site 
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Photo 3. Contrcl: Asymmetry of stemebrae 

Photo 4. 500 mg/kg: Hemorrhage of intrapericardium 


